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DETAILED ACTION 

1. Claims 1-14 and 16-23 have been examined. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: IDS, RCE, Extension of Time, and Amendment as received on 8/10/2006. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on August 10, 2006, has been entered. 

Claim Objections 

4. For increased clarity and readability of all relevant claims, please replace all occurrences 
of "thread partitionable" with -thread-partitionable--. 

5. Claim 1 is objected to because of the following informalities: 

• The last paragraph is grammatically incorrect. The examiner suggests inserting a comma 
after the phrase "in response to said program instruction". 

• Furthermore, in the last two lines, applicant refers to "other ones of said plurality of 
threads" which implies that there is a first thread and a plurality of other threads. 
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However, in the first two paragraphs, applicant claims "at least one other thread, 5 ' which 
means that just one other thread could exist and not a plurality of other threads. 
Applicant should correct this inconsistency. 

6. Claim 16 is objected to because of the following informalities: Claim 16 is dependent on 
a canceled claim, and therefore, appropriate correction is required. For purposes of examination, 
the examiner will assume applicant meant claim 16 to be dependent on claim 14 because claim 
16 is currently dependent on claim 15, which was previously dependent on claim 14. 

7. Claim 20 is objected to because it does not end in a period. Please insert a period at the 
end of the claim. 

Withdrawn Rejections 

8. Applicant, by way of amendment, has overcome the prior art rejections set forth in the 
previous Office Action. Consequently, these rejections are hereby withdrawn by the examiner. 
However, upon further consideration, a new ground(s) of rejection is applied below. All 
arguments with respect to the previous prior art rejections are moot in view of the new ground(s) 
of rejection. 

Claim Rejections - 35 USC § 112 

9. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

10. Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
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the invention. Specifically, claim 17 recites the limitation "the program instruction" in line 6. 
There is insufficient antecedent basis for this limitation in the claim. For purposes of 
examination, "the program instruction" will be interpreted as "a program instruction." 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

12. Claims 1-2, 10, and 18-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Eickemeyer, U.S. Patent No. 6,931,639. 

13. Referring to claim 1 , Eickemeyer has taught a processor comprising: 

a) a plurality of thread partitionable resources that are each partitionable between a plurality of 
threads. See the abstract and column 1, lines 14-25, and note that multiple resources, such as a 
load queue, a store queue, etc., are partitioned among threads. 

b) a plurality of shared resources shared by the plurality of threads including the first thread and 
at least one other thread. See Fig.2, and notice at least components 202, 238, 240, 242, and 244. 
For instance, all instructions (regardless of thread) would be stored in instruction cache 202. 
Similarly, execution units are used to execute all threads. 

c) logic to receive a program instruction from a first thread directing said processor to suspend 
execution of said first thread, and in response to said program instruction to cause the processor 
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to suspend execution of the first thread, to relinquish portions of said plurality of thread- 
partitionable resources associated with the first thread for use by other ones of said plurality of 
threads. See column 5, lines 5-10, and note that during operation, a thread may be removed 
(suspended) by executing an instruction which results in suspension. Also, see column 4, lines 
12-30, and note that when a thread is suspended, the remaining thread is able to use the 
suspended thread's resources (i.e., they're relinquished by the suspended thread). 

14. Referring to claim 2, Eickemeyer has taught a processor as described in claim 1 . 
Eickemeyer has further taught that the program instruction is a suspend instruction which 
consists of a suspend opcode which explicitly directs the processor to suspend execution of the 
first thread and to relinquish portions of said plurality of thread partitionable resources associated 
with the first thread for use by other ones of said plurality of threads. Again, see column 5, lines 
5-10, and column 4, lines 12-30, and note that an instruction may be used for suspension. 
Instructions inherently have opcodes to tell the system which operation to perform. 

15. Referring to claim 10, Eickemeyer has taught a processor as described in claim 1 . 
Eickemeyer has further taught that said logic is further to cause the processor to resume 
execution of said first thread in response to an event. See column 5, lines 5-7. Note that a thread 
may be added to a processor in response to an instruction (event). Or, a stalled thread could be 
resumed in response to an action being satisfied (for instance, a cache miss being resolved). 

16. Referring to claim 18, Eickemeyer has taught a system comprising: 

a) a memory to store a plurality of program threads, including a first thread and a second thread, 
said first thread including a first instruction. See Fig.2, component 202, and the abstract. 



Application/Control Number: 1 0/039,777 Page 6 

Art Unit: 2183 

b) a processor coupled to said memory being separate from said processor, said processor 
including a plurality of thread partitionable resources and a plurality of shared resources, said 
processor to execute instructions from said memory, said processor, in response to execution of 
said first instruction to suspend said first thread and to relinquish portions of said plurality of 
thread partitionable resources. See the abstract and column 1, lines 14-25, and note that multiple 
resources, such as a load queue, a store queue, etc., are partitioned among threads. Furthermore, 
see Fig.2, and notice at least components 202, 238, 240, 242, and 244. Finally, see column 5, 
lines 5-10, and note that during operation, a thread may be removed (suspended) by executing an 
instruction which results in suspension. Also, see column 4, lines 12-30, and note that when a 
thread is suspended, the remaining thread is able to use the suspended thread's resources (i.e., 
they're relinquished by the suspended thread). 

17. Referring to claim 19, Eickemeyer has taught a system as described in claim 18. 
Eickemeyer has further taught that said processor is to execute said second thread from said 
memory while said first thread is suspended. See column 4, lines 12-30. 

Claim Rejections - 35 (JSC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

19. Claims 3-6, 11, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eickemeyer in view of Emer et al., U.S. Patent No. 6,493,741 (herein referred to as Emer). 
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20. Referring to claim 3, Eickemeyer has taught a processor as described in claim 1 . 
Furthermore, while Eickemeyer has taught that said logic is to cause the processor to suspend the 
first thread (see column 5, lines 5-10), Eickemeyer has not explicitly taught that the first thread is 
suspended/removed for a selected amount of time . However, Emer has taught a type of suspend 
instruction (referred to as a quiesce instruction) which suspends a thread based on a timer value. 
See the abstract and Fig. 8. Essentially, when a first thread in Emer is stalling, the quiesce 
instruction will cause suspension/removal of that thread so that it doesn't consume resources that 
non-stalling threads may be using. See column 2, lines 44-47, and column 4, lines 32-34. The 
timer is useful for preventing processor deadlock due to coding errors and harmful access 
violations. See column 9, lines 4-13. Also, one of ordinary skill in the art would have 
recognized that the timer ensures that a particular thread isn't starved. After a certain amount of 
time, each suspended thread would wake up. As a result, in order to at least prevent deadlocking 
in Eickemeyer, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Eickemeyer such that Eickemeyer' s removal/suspend instruction is a quiesce 
instruction which causes a thread to be suspended for a selected amount of time, as taught by 
Emer. 

21 . Referring to claim 4, Eickemeyer in view of Emer has taught a processor as described in 
claim 3. Eickemeyer in view of Emer has further taught that said selected amount of time is a 
fixed amount of time. See column 4, lines 24-26, and claim 27 of Emer, and note that the timer 
is set to a predetermined time interval (fixed time). 

22. Referring to claim 5, Eickemeyer in view of Emer has taught a processor as described in 
claim 3. Eickemeyer in view of Emer has further taught that said processor is to execute 
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instructions from a second thread while said first thread is suspended. See column 4, lines 12- 
30, of Eickemeyer, and column 4, lines 32-34, of Emer. 

23. Referring to claim 6, Eickemeyer in view of Emer has taught a processor as described in 
claim 3. Eickemeyer in view of Emer has not explicitly taught that said selected amount of time 
is programmable by at least one technique chosen from a set consisting of: providing an operand 
in conjunction with the program instruction, blowing fuses to set the selected amount, setting the 
selected amount in microcode. However, Official Notice is taken that processors may be 
implemented as PLDs and the like, where fuses are blown to achieve functionality. 
Consequently, when building a logic chip, the blowing of fuses is ultimately responsible for all 
delays and how the system operates. In this case, the timer value could be set based on fuses. 
Such devices allow a user to program the system in the desired manner, allowing for increased 
flexibility. As a result, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to implement the processor of Eickemeyer in view of Emer as a PLD so that the 
selected amount of time is based on fuse blowing. 

24. Referring to claim 1 1 , Eickemeyer in view of Emer has taught a processor as described in 
claim 3. Eickemeyer in view of Emer has further taught that said logic is further to cause the 
processor to ignore events until said selected amount of time has elapsed. When a thread is 
quiesced, as shown in Emer, all of its instructions (which cause events) are ignored until the 
timer expires. See Fig.8, steps 30, 32, and 36, and note that execution is resumed after the 
selected amount of time specified by the timer has elapsed. 

25. Referring to claim 20, Eickemeyer has taught a system as described in claim 19. 



Application/Control Number: 10/039,777 Page 9 

Art Unit: 2183 

a) Eickemeyer has not taught that said processor is to suspend execution of said first thread in 
response to said first instruction for a selected amount of time . However, Emer has taught a type 
of suspend instruction (referred to as a quiesce instruction) which suspends a thread based on a 
timer value. See the abstract and Fig.8. Essentially, when a first thread in Emer is stalling, the 
quiesce instruction will cause suspension/removal of that thread so that it doesn't consume 
resources that non-stalling threads may be using. See column 2, lines 44-47, and column 4, lines 
32-34. The timer is useful for preventing processor deadlock due to coding errors and harmful 
access violations. See column 9, lines 4-13. Also, one of ordinary skill in the art would have 
recognized that the timer ensures that a particular thread isn't starved. After a certain amount of 
time, each suspended thread would wake up. As a result, in order to at least prevent deadlocking 
in Eickemeyer, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Eickemeyer such that Eickemeyer' s removal/suspend instruction is a quiesce 
instruction which causes a thread to be suspended for a selected amount of time, as taught by 
Emer. 

b) Eickemeyer in view of Emer has not taught that said selected amount of time is chosen by at 
least one technique chosen from a set consisting of: providing an operand in conjunction with the 
program instruction; blowing fuses to set the selected amount of time. However, Official Notice 
is taken that processors may be implemented as PLDs and the like, where fuses are blown to 
achieve functionality. Consequently, when building a logic chip, the blowing of fuses is 
ultimately responsible for all delays and how the system operates. In this case, the timer value 
could be set based on fuses. Such devices allow a user to program the system in the desired 
manner, allowing for increased flexibility. As a result, it would have been obvious to one of 
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ordinary skill in the art at the time of the invention to implement the processor of Eickemeyer in 
view of Emer as a PLD so that the selected amount of time is based on fuse blowing. 

26. Claims 7-9 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eickemeyer in view of Kalafatis et al. 5 U.S. Patent Number 6,535,905 (as applied in the previous 
Office Action and herein referred to as Kalafatis). 

27. Referring to claim 7, Eickemeyer has taught a processor as described in claim 1 . 
Eickemeyer has not taught that said plurality of thread partitionable resources comprises an 
instruction queue and a register pool. However, recall that Eickemeyer has taught the 
relinquishing of a partition of shared resources such as a load queue, store queue, and completion 
queue. See column 1, lines 14-25 and column 4, lines 12-30. Kalafatis has taught that multiple 
threads may share a register file and an instruction queue as well. See Fig.4, component 103, 
and column 13, lines 32-38. One would be motivated to make the register file and instruction 
queue of Kalafatis partitionable because Eickemeyer has disclosed that partitioned resources can 
result in higher performance and increased flexibility (as opposed to simply duplicating 
resources). See column 1, lines 28-37. As a result, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Eickemeyer such that the register 
file and instruction queue are partitioned (shared). Furthermore, the relinquishing of partitions in 
these resources would be obvious for the same reasons partitions in the load, store, and 
completion queues are relinquished (to give the processing thread more resources to work with). 

28. Referring to claim 8, Eickemeyer in view of Kalafatis has taught a processor as described 
in claim 7. Eickemeyer has further taught that the processor further comprises: 
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a) the plurality of shared resources, said plurality of shared resources comprising: 

al) a plurality of execution units. See Fig.2, components 238-244. 
a2) a cache. See Fig.2, component 246. 

a3) a scheduler. A scheduler is inherent as something must decide which instructions are 
to be executed and when they are to execute. 

b) a plurality of duplicated resources, said plurality of duplicated resources comprising: 

bl) a plurality of processor state variables. See Fig.3, and note the duplicated thread 
registers which hold the state of a portion of the system. 

b2) an instruction pointer. See Fig.2, component 206. Note that multiple instruction 
fetch address registers exist (one for each thread). 

b3) register renaming logic. See Fig.2, component 234. If there are multiple threads 
executing at once, and renaming occurs for each, then there must be sufficient renaming 
resources for both threads. 

29. Referring to claim 9, Eickemeyer in view of Kalafatis has taught a processor as described 
in claim 8. Eickemeyer has further taught that said plurality of thread partitionable resources 
further comprises: a plurality of re-order buffers and a plurality of store buffer entries. See 
column 1, lines 14-40, and column 4, lines 12-30, and note that a store queue and completion 
table (reorder buffer) have partitions relinquished. 

30. Referring to claim 21, Eickemeyer has taught a system as described in claim 18. 
Eickemeyer has not taught that said plurality of thread partitionable resources comprises an 
instruction queue and a register pool. However, recall that Eickemeyer has taught the 
relinquishing of a partition of shared resources such as a load queue, store queue, and completion 
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queue. See column 1, lines 14-25 and column 4, lines 12-30. Kalafatis has taught that multiple 
threads may share a register file and an instruction queue as well. See Fig.4 5 component 103, 
and column 13, lines 32-38. One would be motivated to make the register file and instruction 
queue of Kalafatis partitionable because Eickemeyer has disclosed that partitioned resources can 
result in higher performance and increased flexibility (as opposed to simply duplicating 
resources). See column 1 , lines 28-37. As a result, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Eickemeyer such that the register 
file and instruction queue are partitioned (shared). Furthermore, the relinquishing of partitions in 
these resources would be obvious for the same reasons partitions in the load, store, and 
completion queues are relinquished (to give the processing thread more resources to work with). 
31. Referring to claim 22, Eickemeyer in view of Kalafatis has taught a system as described 
in claim 21. Eickemeyer has further taught that said processor further comprises: 

a) a plurality of shared resources, said plurality of shared resources comprising: 

al) a plurality of execution units. See Fig. 2, components 238-244. 
a2) a cache. See Fig.2, component 246. 

a3) a scheduler. A scheduler is inherent as something must decide which instructions are 
to be executed and when they are to execute. 

b) a plurality of duplicated resources, said plurality of duplicated resources comprising: 

bl) a plurality of processor state variables. See Fig.3, and note the duplicated thread 
registers which hold the state of a portion of the system. 

b2) an instruction pointer. See Fig.2, component 206. Note that multiple instruction 
fetch address registers exist (one for each thread). 
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b3) register renaming logic. See Fig.2, component 234. If there are multiple threads 
executing at once, and renaming occurs for each, then there must be sufficient renaming 
resources for both threads. 

32. Referring to claim 23, Eickemeyer in view of Kalafatis has taught a system as described 
in claim 22. Eickemeyer has further taught that said plurality of thread partitionable resources 
further comprises: a plurality of re-order buffers and a plurality of store buffer entries. See 
column 1, lines 14-40, and column 4, lines 12-30, and note that a store queue and completion 
table (reorder buffer) have partitions relinquished. 

33. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eickemeyer. 

34. Referring to claim 12, Eickemeyer has taught a processor as described in claim 1 . 
Eickemeyer has not taught that said processor is embodied in digital format on a computer 
readable medium. However, Official Notice is taken that hardware, which is taught by 
Eickemeyer (Fig.2) and software are logically equivalent. That is, anything implemented in 
hardware may also be implemented in software and vice-versa. Designers with different goals 
make different decisions. Furthermore, when designing a processor, the processor design may be 
simulated in software before the hardware is built. This allows for quick modifications and 
savings in hardware costs. As a result, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify Eickemeyer such that the processor is in digital format 
on a computer readable medium. 
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35. Claims 13-14 and 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eickemeyer in view of Emer and further in view of Kalafatis. 

36. Referring to claim 13, Eickemeyer has taught a method comprising: 

a) receiving a first opcode in a first thread of execution. See column 5, lines 5-10, and note an 
instruction inherently having an opcode is received. Opcodes must exist to specify which 
operation is to be performed by the system. 

b) suspending said first thread in response to said first opcode. See column 5, lines 5-10, and 
note that a thread may be removed/suspended. 

c) relinquishing a plurality of thread-partitionable resources in response to said first opcode. See 
column 4, lines 12-30. 

d) Eickemeyer has not taught suspending said first thread for a selected amount of time in . 
response to said first opcode. However, Emer has taught a type of suspend instruction (referred 
to as a quiesce instruction) which suspends a thread based on a timer value. See the abstract and 
Fig. 8. Essentially, when a first thread in Emer is stalling, the quiesce instruction will cause 
suspension/removal of that thread so that it doesn't consume resources that non-stalling threads 
may be using. See column 2, lines 44-47, and column 4, lines 32-34. The timer is useful for 
preventing processor deadlock due to coding errors and harmful access violations. See column 
9, lines 4-13. Also, one of ordinary skill in the art would have recognized that the timer ensures 
that a particular thread isn't starved. After a certain amount of time, each suspended thread 
would wake up. As a result, in order to at least prevent deadlocking in Eickemeyer, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
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Eickemeyer such that Eickemeyer' s removal/suspend instruction is a quiesce instruction which 
causes a thread to be suspended for a selected amount of time, as taught by Emer. 
e) Eickemeyer in view of Emer has not taught that relinquishing said plurality of thread 
partitionable resources comprises relinquishing a partition of an instruction queue and 
relinquishing a plurality of registers from a register pool. However, recall that Eickemeyer has 
taught the relinquishing of a partition of shared resources such as a load queue, store queue, and 
completion queue. See column 1, lines 14-25 and column 4, lines 12-30. Kalafatis has taught 
that multiple threads may share a register file and an instruction queue as well. See Fig.4, 
component 103, and column 13, lines 32-38. One would be motivated to make the register file 
and instruction queue of Kalafatis partitionable because Eickemeyer has disclosed that 
partitioned resources can result in higher performance and increased flexibility (as opposed to 
simply duplicating resources). See column 1, lines 28-37. As a result, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Eickemeyer such 
that the register file and instruction queue are partitioned (shared). Furthermore, the 
relinquishing of partitions in these resources would be obvious for the same reasons partitions in 
the load, store, and completion queues are relinquished (to give the processing thread more 
resources to work with). 

37. Referring to claim 14, Eickemeyer in view of Emer and further in view of Kalafatis has 
taught a method as described in claim 13. Eickemeyer has further taught that relinquishing 
comprises annealing the plurality of thread partitionable resources to become larger structures 
usable by fewer threads. See column 4, lines 12-30. 
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38. Referring to claim 16, Eickemeyer in view of Emer and further in view of Kalafatis has 
taught a method as described in claim 14. Eickemeyer has further taught that relinquishing said 
plurality of thread partitionable resources further comprises relinquishing a plurality of store 
buffer entries and relinquishing a plurality of reorder buffer entries. See column 1, lines 14-40, 
and column 4, lines 12-30, and note that a store queue and completion table (reorder buffer) have 
partitions relinquished. 

39. Referring to claim 17, Eickemeyer in view of Emer and further in view of Kalafatis has 
taught a method as described in claim 13. Emer has further taught that said selected amount of 
time is programmable by at least one technique chosen from a set consisting of: providing an 
operand in conjunction with the first opcode; blowing fuses to set the selected amount of time; 
programming the selected amount of time in a storage location in advance of decoding a program 
instruction; setting the selected amount of time in microcode. Emer inherently teaches the third 
option as the timer will be set/programmed at some time T, which will be before decoding of 
some instruction at time T+X. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David J. Huisman whose telephone number is (571) 272-4168. 
The examiner can normally be reached on Monday-Friday (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For mofe information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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